The Inhibitory Effect of Angelica tenuissima Water Extract on Receptor Activator of Nuclear Factor-Kappa-B Ligand-Induced Osteoclast Differentiation and Bone Resorbing Activity of Mature Osteoclasts.
Angelica tenuissima has been traditionally used in oriental medicine for its therapeutic effects in headache, toothache, and flu symptoms. It also exerts anti-inflammatory activity via the inhibition of the expression of cyclooxygenase-2 (COX-2). However, the effect of Angelica tenuissima on osteoclast differentiation has not been identified until recently. In this study, we first confirmed that Angelica tenuissima water extract (ATWE) significantly interrupted the formation of tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells (MNCs) in a dose-dependent manner without any cytotoxicity. Next, we clarified the underlying mechanisms linking the suppression effects of ATWE on the receptor activator of nuclear factor-κB ligand (RANKL)-induced osteoclastogenesis. At the molecular level, ATWE induced the dephosphorylation of c-Jun N-terminal kinase (JNK) and Akt and decreased the degradation of IκB in RANKL-dependent early signaling pathways. Subsequently, ATWE caused impaired activation of the protein and mRNA levels of c-Fos and nuclear factor of activated T cell c1 (NFATc1). Moreover, the disassembly of filamentous actin (F-actin) ring and anti-resorptive activity of mature osteoclasts were triggered by ATWE treatment. Although ATWE did not enhance osteogenesis in primary osteoblasts, our results showed that ATWE is a potential candidate for anti-resorptive agent in osteoporosis, a common metabolic bone disorder.